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obsemd a clinical response to infusions of physiologic doses of arginine
vasopressin (AVP). This led us to hypothesize that patients manifesting
vasodilatory shock after CPB might have an endogenous vasopressin de-
ficiency similar to that described in states of autonomic dysfunction. We
therefore examined the incidence and signjficence of AVP deficiency in 109
patients undergoing elective CPB. Methods: The study group conaisted of
109 consecutive patients undergoing CPB for elective coronary artery by-
pass anct/orvalve replacement surgery. Serum AVP levels were measured
upon weaning from CPB, and perioperative hemodynamic parameters and
excgenous pressor requirements were recorded. Post-bypass hypotension
was defined aa a mean arIerial pressure (MAP) <70 mmHg upon weaning
from bypass coupled with an exogenous norepineplwine (NE) requirement
persisting for >2 hours postoperatively, and was characterized as cerdio-
genic (cardiac index <2.5 Umirdm2) or vasodilatory (cardiac index >2.5
Umin/m2). All values are expressed as mean + SEM, and comparisons
made by ANOVA. Resu/ta: 14 of 109 patients studied (13%) met criteria
for post-bypass hypotension, with a mean MAP of 64 + 2 mmHg and a
mean norepinephrine requirement of 12.1 + 4.2 u~min. As expected, pa-
tients without hypotension had low AVP levels (15.7+ 0.9 pg/ml). However,
although AVP levels in the 4 patients with cardiogenic hypotension were
appropriately elevated (35.0 + 5.6 p@ml), they were inappropriately IOW in
the 10 patients with vasodilatoty hypotension (12.9 + 3.1 pg/ml, p = 0.005
vs. cerdiogenic hypotension). Furthermore, the degree of vasodilatlon oorre-
Iated inversely with AVP levels (#’ = 0.66). Conclusions: Pressor-dependent
vasodilatoty hypotension after cardiopulmonary bypass is associated with
an endogenoua vasopressin deficiency, suggesting a potential therapeutic
role for exogenous AVP in these patients. Whether thisdeficiency is due to
impaired central release or to increased peripheral uptake of thia vasoactive
hormone is under current study.
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Heart Failure Due to Diaatolic vs. Syatolic Left
Ventricular Dysfunction
D.W. Kitzman, W.E. Pollock, P.H.Brubaker, B.K. Rayburn, D. Wesley.
Sowman Gray School of Medicine of Wake Forest Universi~
Winston-Salem, NC, USA
Exercise intolerance is a prominent symptom in chronic heart failure (HF),
and date from patients with HF due to LV systolic dysfunction (SD) suggest
that it is associated with altered lactate kinetics. However, limited date are
available regarding exercise lactate kinetics inelderfy HFpatients, particularly
thoae with HF due to prima~ LV diastolic dysfunction (DD). Therefore, we
examined 3 age-matched groups (mean 6S yrs): HF due to primary OD (n
= 25, mean EF 68%, range 55-78%); HF due to primary SD (n = 25, mean
EF 29%, range 1545%) and 9 healthy normal (NL). Subjects underwent
symptom-limited maximal upright staged cycle ergomety Mean respiratory
exchange retiowas 21.12 in all subject groups. Variablesassessed included:
submaximal (SM. definad as 50Y0 of mex exercise time), peak, and 2 minute
recovery syatamic venous blood lactate (LA, mMol/L); peak oxygen uptake
(peak VO.Z,mVkg/min); exercisa time (ET, seconds). Mean + S.E.M.; *ps
0.05 vs NL.
LA (Rest) LA(SM) LA(Peak) LA(Rec) PeakV02 ET
DD 1.2* 0.1 2.0 * 0.2 3.1 * 0.3 4.7 * 0.4’ 14.0 + 0,5” 471 20”
SD 1.5* 0.1 1.6 i 0.1 2.5 i 0.2’ 4,0 * 0.3” 14,7 + 0,6’ 474 & 32*
Ni 1.2 l 0.1 1.7 l 0.2 3.6 + 0.5 6.1 & 0.7 18.4 i t.1 599 +69
Conclusion: Peak and recovery exercise lactate responses and aerobic
capacity were similar in elderly patients with heart failure due to diastolic
dysfunction vs. systolic dysfunction and were reduced in both compared
to age-matched normals. These data suggest that patients with HF due to
primary DD may have peripheral mechanisms of exercise intolerance that
are similar to patients with primary SD, despite markedly different LV EF.
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Correlation of Invasive Hemodynamic Parameters
—
with Exercise Performance in Patienta with
Hypertrophic Cardiomyopathy
R.R. Brendt, R.A. Nishimura, T.G. Allison, A.J. Tajik, D.R. Holmes, Jr.. Mayo
Clinic and Foundation, Rochestec MN,USA
Hyperfrophic cardiomyopathy (HCM) can cause severe symptoms of angina,
dys$nea and syncope due to multiple pathophysiologic mechanisms such
as outflow obstruction, diastolic dysfunction and mitral regurgitation. Limited
information is available on the mechanism of exercise limitation in these
patients. The purpose of this study was to correlate catheter hemodynamic
measurements from high-fidelity micromanometer catheters placed in the left
atrium and left ventricle with peak oxygen consumption (VO* max) during
symptom-limited treadmill exercise testing. Thirty-four patients (17 males and
17 females, mean age 55 + 18 yre) exercised for 6.5 + 2.7 min achieving
a V02 max of 20.0 + 7.9 mUkg/min. Mean left atrial pressure (LAP) was
17.7 + 7.5 mmHg, cardiac index 2.7 + 0.6 Umin/m2 and left ventricular
outflow pressure gradient 60& 41 mmHg. Multivariate analysis correcting for
gender, age and effort disclosed a significant correlation between V02 max
and peak negative dp/dt (r= 0.6, p < 0.05) but not with resting mean LAP or
left ventricular outflow pressure gradient.
Conclusion: The study shows that in patients with HCM there is no cor-
relation between maximal oxygen consumption and resting mean left atrial
pressure or left ventricular outflow pressure gradient. Patients with a lower
negative dpJdt(abnormally slow relaxation) have a greater limitation of exer-
cise tolerance.
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Systolic Dysfunction is Related to Left Ventricular
Diaatolic Function
P.de Groote, M. Lantreibecq, A. Millaire, L, Goullard, J.-M. Lablanche,
G. Ducloux. University of Li//e, France
The machanism of exercise intolerance in patients (pts) with systolic dys-
function is not well understoat. Theaimof the study wastofind a relationship
between echo-Doppler parametere and exercise performance. We performed
a symptom limited exercise with the determination of peak VOZand an echo-
Doppler study at reet and during exercise in 25 ambulatory pts in sinus
rhythm, aged 47.8 + 11.6 years (mean + SD), with stable systolic dysfunc-
tion (NYHA 11/111,left ventricular ejection frection: 30.4 + 9.6%, determined by
radionuclide angiography). Systolic and diastolic echo-Doppler parameters
were determined at rest and during exercise at a heart rate of 120/min. Each
parameter was the average of at least 6 measurements. Peak VO* was 17.3
+ 7.1 ml/min/kg (58.5+ 20.8Y0of maximal predicted value). At rest, only the
isovolumic relaxation time (IRT: 104 + 25.4 ms) was correlated with the %
of peak VOZ (r = 0.42, p < 0;05). During exercise, the mitral time velocity
integral (TVI: 11.3 + 2.57 cm) and the mitral diastolic flow propagation (DFP,
determined by color M-mode: 65 + 15 cmks.ec)were correlated with % of
peak VOZ (r= 0.55, p c 0.01, r = 0.59, p c 0.01, respectively). The ‘A of
change from rest to exercise of the IRT and the DFP were correlated with the
O/.of peak V02 (r= O.45,p <0.05, r= 0.63, p c 0.01, respectively). There was
no mrrelation between systolic parameters and peak VO*. /n conclusion, in
pts with stable systolic dysfunction, exercise performance is related to left
ventricular diastolic function and not to systolic function. Diastolic function
plays a role in determining exercise capacity in pts with congestive heart
failure.
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736-4 DoesPulmonaryHypertension Precardiac
Transplantation Impact on Post-Tranaplant Exercise
Capacity?
Y.-M.Cha, N. Osada, A. Stelken, T. Donohue, T. Wolford, M.B. Cishek,
L.W. Miller, B.R. Chaitman. St. Louis University School of Medicine, St.
Louis, MO, USA
The role of moderate pulmonary hypertension (PHT) in compensated heart
failure pts considered for cardiac transplantation was evaluated in 44pte who
underwent cardiopulmonary exercise testing and right heart catheterization
before and 1-3 yeara after transplantation. The PHT group consisted of 29
pts with mean PA pressure (PAM) >30 mm Hg. The results were compared
to 15 pts whose PAM was -=30mm Hg (non-PHT group).
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Results:
Pratransplantation P value Poattranaplantation P value
PHT Ncm-PHT PHT Non-PHT
PA (mmHg) 41•7 21 *6 -=0.0001 22+5 18*5 <0.02
PCW (mmHo) 27+6 15+8 <0.0301 13*4 11 *3 NS
PVR ttinea~’ 279 + 143 100 *58 <0.001 161 +89 100 *39 0.02
Cl(i/miahn2) 2.1 +0.5 2.4+0.7 NS 3.0* 1,1 2.7+0.7 NS
Peak HR 137+25 134 +30 NS 141 +15 142 +20 NS
% PrWf.V02 47* 13 45+ 11 NS 70+24 66+ 15 NS
.
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In conclusion, in this patient population considered for cardiac trensplan-
tetion, exercise capacity after treneplantation ie not aftectad by degree of
pretransplant vascular resistance.
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El7365 RelationshipBatweenPeakOxygenConsumption
andRightVentricularEjactionFractioninTWo
Different,Matched,Case-controlledGroupsof
SevereCongestiveHeartFaiiurePatients
Y.Julllibre, A. Grentzinger, C. Selton-Suty, V. Berder, P.Houplon,
N. Danchln, F.Cherrier. Cardiology, Nancy Frame
Exercise peak oxygen consumption (peak V02) isa major index of functional
capacity in congestive hearl failure (CHF). No correlation exista between
peak V02 and LVEF; however, several studies have recently euggeeted a
relationship between peak V02 and RVEF. In addition, the etiology of CHF
might be important in thie hypothesis. We thus compared 14 pts with idio-
pathic dilated cardiomyopathy (DCM group) with 14 ptawith cardiomyopathy
due to ischemic hearf dieease (IHD group), matched for sex (13 M, 1 F),
LVEF + 5% and mean pulmonary artery pressure (PAP) + 5 mmHg, to
easeee RV function and exercise capacity independently of the level of LV
dysfunction. All pta had LVEF s 35%, were in sinue rhythm and underwent
both right heart catheterization with thermodilution measurement of RVEF,
and exercise teet with immediate measurement of peak V02. All pts had
dyepnea-limited exercise teat.
DCM group IHD group p value
Age (yra) 53* s 57+ 9 ns
LVEF (%) 26& 5 26* 5 ns
PAP (mmHg) 29& 12 29& 12 ns
RVEF (%) 27& 13 31 l 17
Peak V02 (ml/mnfkg) 19+5 16 k 5 :s64
For eimilar levels of LV dysfunction, exerciee peak V02 wae better in the
DCM group than in the IHD group. In the whole population (n = 28), es well
ae in each group, LVEF was not correlated with peak V02. However, in the
whole population, a significant mrrelation wae found between peak V02 and
RVEF (r = 0.38, p < 0.05); in each group, the relationship persisted (r =
0.40 in DCM group and r = 0.48 in IHD group), but did not reach statistical
significance.
Although exerciae peak V02 is lower in the IHD group than in the DCM
group, it appears to be correlated with RVEFand not with LVEF,thia relation-
ship eaaming independent of the etiology of CHF.
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m7366 ThePhyaioiogicaiCirculatoryResponsatoCombinadPhysicaiExerciaeandMentalStress
P.R.Hunziker, C. Gradel, M. GMze, J. Muller-Srand, M. Pfisterer. University
Hospital, Base/, Switzerland
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of both by means of exercise radionuclide an-
giography (RNA). Methods:21 subjects (age55
+ 8 yr, 8 women) were gtudied. 10 had known
coronary artery disease (CAD), in 11 controls
CAD probability was <5%. Standard RNA was
performed at rest, & in randomized sequence
during supine bicycle exercise, mental stress
consisting of arithmetics, & a combined test.
After blinded analysis of RNA, LV enddlaetolio
volume (LVEDV), cardiac output (CO)& periph-
eral resistance (SVR) were calculated using the
method of Massardi. Symptoms were asaeased
by a linear analog scale.
f?aau/ts.’(Fig) Combined stress induced the
highest HR, BP& LVEF rise. LVEDVfell initially
in all modalities, & rose again in the physical &
combined stress groups. Mental stress effects
peaked early in stress. The gap between com-
bined & physical stress was highest in early
stress stages. Significantly higher scores were
also achieved in dyspnea & distreas perception
during combined vs physical & mental stresa.
Conclusions: The combination of physical with
mentai stress leads to a significantly altered
circulation response &to a different paroeptioti
of symptoms. This documents the effect of the
psychological setting on stress testing results,
a factor often neglected.
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WI Efiec~OfaPO~SSiUrnC hanneiOpen~rin~ V~Q~l
LongQTGeneCarriers
G.M. Vincent, J. Fox, L. Zhang, K.W. Timothy, M.T. Keating, J.A. Towbin.
LDS HospiteWriversky of Utah, Salt Lake Ci~ UT USA, Beylor College of
Medicine, TX, USA
The LQT 1 eubtypa of the LQTS syndrome is due to mutations of the KVLQT
1 gene, a novel K+ channel gene. K channel opener drugs might improve
the function of KVLQT 1 encoded K+ channels and have therapeutic benefit
in these patients. This study reports the effects of a K+ channel opener in
LQTS patients with the LQTI genotype. Methods: Exercise enhances the
depolarization abnormalities in KVLQTI patienta and provides a sensitive
format for studying drug effects. Eight gene carriers, 8 female, therefore,
performed bicycle exercise before and aftera week of the K+ channel opener
Minoxidil (IC-20 mg pdday, weight adjusted). Drug effect waa examined by
QT/QS2, QTc,QTcdispersion, BPand SMA7 measurements. Comparison of
pre-andpoat-drug resultewssby Wilcoxin matched pairs signed rankteatand
RMANOVA. r?esu/ts:Therewas a significant improvement in QT/QS2 during
and after exercise and in QTcdispersion at peak exercise with Minoxidil. All
patients complained of headache following Minoxidil. No other side effects
were reported, no arrhythmias were induced, and no adveree effects on
depolarizationwere evident. Conclusions: Small but significant improvement
in repelarization properties was produced by this regimen of Minoxidil. Further
studies with Iargar drug doses, other KY channel openers, and on patients
with mutations of the HERG gene which encodes for the IK, channel, will
provide additional insight into the potential benefit of K- channel openers in
the K+ channel genotypes of LQTS.
In everyday life, physical & mental stress occur often together. To study the
circulatory reepense to combined ’physical & mental stresa, we performed a
prospective, blinded, croseover atudy comparing symptoms& hemodynamic
parameters in response to phyaicsl exercise, mental stress &the combination
